Enhancement effect of N-methyl-N″-dodecylguanidine on the vacuole-targeting fungicidal activity of amphotericin B against the pathogenic fungus Candida albicans.
The alkylguanidium chain attached to the polyol lactone ring of niphimycin (NM) is considered a requisite for the fungicidal activity of NM characterized by vacuole membrane fragmentation and oxidative stress induction. The addition of N-methyl-N″-dodecylguanidine to the medium can enhance the vacuole-targeting fungicidal activity of amphotericin B (AmB), in which the lactone ring has no such alkylguanidium chain, on Saccharomyces cerevisiae cells. In this study, the enhancement effect of N-methyl-N″-dodecylguanidine on the vacuole-targeting fungicidal activity of AmB was examined against Candida albicans in RPMI 1640 medium at 37 °C. N-methyl-N″-dodecylguanidine was lethal to C. albicans cells and additionally enhanced the vacuole disruptive activity of AmB against this pathogenic fungus. N-methyl-N″-dodecylguanidine elevated the generation of cellular reactive oxygen species when added alone in a dose-dependent manner, but its enhancement effect on AmB lethality did not accompany amplification of oxidative stress induction. The fungal vacuoles were protected against the disruptive damage even if cells were treated with H(2)O(2) alone at a lethal concentration or treated with H(2)O(2) at a sublethal concentration in combination with AmB. N-methyl-N″-dodecylguanidine was ineffective in enhancing AmB lethality or AmB-induced vacuole disruption when cells had been pretreated with ergosterol. Ergosterol-dependent mechanism is thus considered to be a possible target of N-methyl-N″-dodecylguanidine in enhancing the vacuole-targeting fungicidal activity of AmB in C. albicans cells.